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1
 ENGINE WIRING SYSTEM

DESCRIPTION

1. Technical Field

The present invention relates generally to a wiring system
for use with an engine and/or power module having a
number of electrical systems, each electrical system includ-
ing a number of electrical devices, and more particularly to
a wiring system in which the electrical connectors connected
between the electrical devices are marked with indicating or
identifying indicia.

2. Background Art

Electrical connectors having indicating or identifying
indicia are generally known in the art as evidenced by U.S.
Pat. Nos. 2,592.788: 3.474,559; 3,551,542; 3,569,913; and
5,187,887, all of which deal with different wire marking
apparatus. -

Typically, the electrical connectors or wires are marked
with indicia in order to identify the particular wire with
reference to a circuit diagram. For example, it 1s known to
provide alpha-numeric characters representing the particular

electrical system with which the wire is associated.

It is also known to color code the electrical connectors to
correspond with the proper connection in a connection
junction or terminal plate to assist the user in making the
electrical connection. See for example, U.S. Pat. No. 2,546,
854 and GB 2,233,165. However, complex electrical circuits
having a number of different electrical systems simply
require too many electrical connectors for color coding to be
effective. Instead, color coding is used only to convey the
proper wire connections in simple electrical circuits or to
identify broad circuit functions such as the wire being
positive or negative. As a result, complex circuit diagrams
are still relied on for the installation and repair of engines
and/or power modules, such as diesel powered electrical
generator sets. Prior art engines or power modules have

typically marked the electrical connector or wire with an

alpha-numeric designation in order to locate the particular
wire in the circuit diagram. By following the path of the wire
as diagrammatically represented in the circuit diagram, the
various electrical connections can then be determined for the
wire. However, as engine and power module electrical
circuits become increasingly complex and the number of
electrical connectors increases, the task of locating the
particular electrical connector in the circuit diagram as well
as the task of tracing the particular electrical connector
between electrical devices becomes increasingly difficult
and time-consuming, both in the initial wiring of the elec-
trical system and in the diagnostics during servicing of the
electrical system. What is needed is an engine or power
module wiring system in which the electrical connections

for the electrical connector can be readily determined with-

out reference to a circuit diagram.

DISCLOSURE OF THE INVENTION

According to one embodiment of the present invention, a
wiring system is disclosed for use with an engine or power
module having a number of electrical systems, the wiring
system comprising a first electrical device of an electrical
system, a second electrical device of the electrical system,
and an electrical connector connected between the first and
the second electrical devices to define an electrical circuit,
the electrical connector including first indicia identifying the
electrical circuit, the first indicia including a first indicium
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corresponding to the electrical system, a second indicium
corresponding to the first electrical device and a third
indicium corresponding to the second electrical device.

According to another embodiment of the present inven-
tion, a wiring system for use with an engine or power
module is disclosed having a number of electrical systems,
the wiring system comprising a first electrical device of an
electrical system, a second electrical device of the electrical
system, a connection junction of the electrical system, the
connection junction including a connection termmnal corre-
sponding to the first and the second electrical devices, and
a first electrical connector connected between the first elec-
trical device and the connection terminal and a second
electrical connector connected between the connection ter-
minal and the second electrical device to define an electrical
circuit, the first electrical connector and the second electrical
connector each including first indicia identifying the elec-
trical circuit and second indicia identifying the connection
terminal. '

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a portion of a wiring schematic of an engine or
power module having a number of electrical systems, each

electrical system further having a number of electrical
devices, according to one embodiment of the present inven-
tion. |

FIG. 2 is a partial cross-sectional view of an electrical
connector for connecting between electrical devices of FIG.

1.
FIG. 3 is a partial cross-sectional view of an alternate

electrical connector for connecting between electrical

devices of FIG. 1.

FIG. 4 depicts various look-up tables for use with the
electrical connectors of FIGS. 1 and 2.

FIG. 5 is a representative listing of alternate identifying
indicia for the electrical connectors of FIGS. 2 _and 3.

BEST MODE FOR CARRYING OUT THE
INVENTION

Referring now to FIG. 1, a portion of a wiring diagram 20

for an engine and/or power module is shown. The engine or

power module of the preferred embodiment, although not
shown, is an engine driven generator set. However, other
engine or power modules having a complex wiring scheme
will also benefit from the present invention. Wiring diagram
20 depicts generally the electrical connections between
various electrical devices common to an engine driven
generator set. For example, electrical device 22 is a water
level switch, electrical device 24 is a gas shut off valve,
electrical device 26 is a low water temperature switch,
electrical device 28 is a governor magnetic pickup, electrical
device 30 is a governor actuator/governor synchronous
motor and electrical device 32 is a tachometer magnetic
pickup. The particular function of electrical devices 22, 24,
26, 28, 30 and 32 is not critical, except in that they represent
one of many such devices which together define an electrical
syste

For example, devices 22 and 26 are switching devices of
an electrical contactor or switching system. Similarly,
devices 24 and 30 are actuating devices of an electrical
actuating system, and devices 28 and 32 are sensing devices

of an electrical sensing system. Other systems and their

respective devices contemplated by the present invention
include, but are not limited to; an ignition system having a
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spark plug, magneto, electronic ignition, and overspeed and
magnetic switches; a power system having an alternator,
battery, conditioned power, battery charger and ammeter;
and a datalink system having an electronic ignition control,
timing control, status control, engine control, DDTC (digital
diagnostic tool connector)/display module, terminal box and
a control panel.

In FIG. 1, like connectors 34 and like connectors 36
extend between and electrically connect the various electri-
cal devices 22, 24, 26, 28, 30 and 32 to other electrical
devices such as connection junction 38, in this embodiment
a terminal strip, and connection junction 40, in this embodi-
ment a remote control panel providing customer connection.
The various connectors 34 differ only by wire specifications
such as gauge, length, color, and marking indicia. The
various connectors 36 similarly differ only by wire specifi-
cations such as gauge, length, color, and marking indicia,
and further by the number of connectors per cable.

Referring now to FIGS. 2 and 3, connectors 34 and 36 are
shown 1n greater detail. Connector 34 utilizes a typical wire
construction known in the art in that a stranded or solid
single conductor wire core 42 is attached to electrical
terminals 44 at each end and is insulated by a plastic jacket
or shielding 46. In the specific preferred embodiment shown,
connector 34 is constructed of 16 gauge stranded core wire.

In FIG. 3, connector 36 is a multi-conductor including
two connector elements 48 and a shield drain wire 49
bundled within a shielded cable 56. In this case, the two
connector elements 48 and a shield drain wire 49 include
like wire cores S0 insulated by plastic jacket or shielding 52.
Similar to connectors 34, terminals 34 are provided at the
ends of connector elements 48 and shield drain wire 49. The
further shielding 56 contains and protects the connector
elements and shield drain wire and terminates at a copper
shield 38. The terminal ends of shielding 56 and copper
shield 38 are further enclosed by protective tubing 69.

Referring back also to FIG. 2, connectors 34 and 36
include an identification marker 62 and 64, respectively, for
1dentifying their respective electrical circuits. For exampie,
the 1dentification marker 62 of connector 34 has two four
character alpha-numeric indicia 63 and 65 printed thereon to
identity the electrical devices and system of the electrical
circuit containing connector 34, as well as the connection
junction or terminal strip number of the connection junction
interposed between the electrical devices. In this specific
embodiment, identification marker 62 is integral with jacket
46, and the alpha-numeric indicia “J430-T212” is printed
directly onto jacket 46 and repeated along the length of
connector 34.

Conversely, identification marker 64 of connector 36 has
a single four-character alpha-numeric indicia 67 printed
thereon and repeated along the length of connector 36 to
identify the electrical devices and system of the electrical
circuit containing connector 36. Additional markers 73
identify the connection junction or terminal strip number of
the connection junction interposed between the electrical
devices; however, markers 73 are not repeated along the
length of connector 36 but rather are only repeated at the
terminal ends. In this specific embodiment, identification
markers 64 and 73 are separate plastic markers heat shrunk
onto jacket 56 and elements 48 and 49, respectively. The first
alpha-numeric indicia “A220” is printed onto the heat-
shrunk marker 64, and the second alpha-numeric indicia
“T2607, 12617 and ‘““T262” are printed onto the heat-
shrunk markers 73.

Unlike prior art identification indicia which correspond
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only generally to the electrical system that includes the
particular connector and which require a separate wiring
schematic, the present invention provides an electrical con-
nector that includes an identification marker having indicia
which set forth not only the electrical system containing the
connector, but also the particular electrical devices con-
nected by the electrical connector.

Referring to connector 34 in FIG. 2, the first alpha-
numeric character “J” of first indicia 63 corresponds to the
particular electrical system including connector 34. The
second alpha-numeric character “4” of first indicia 63 cor-
responds to the electrical device connected at one end of
connector 34. The third alpha-numeric character “3” of first
indicia 63 corresponds to the electrical device connected at
the other end of connector 34. The fourth alpha-numeric
character “0” of first indicia 63 distinguishes between oth-
erwise like-identified electrical devices. The fourth alpha-
numeric character can correspond to a distinguishing
numerical identification of the otherwise like-identified elec-

- trical devices or can correspond to a distinguishing function

of the otherwise like-identified electrical devices. Addition-
ally, the indicia “T212” identifies the connection junction or
terminal strip number of the one or more connection junc-
tions interposed between electrical devices.

Referring now to FIG. 4, the particular electrical system
of connector 34 and the particular electrical devices con-
nected at the ends of connector 34 are determined by
reference to an alpha-numeric look-up table arranged in
matrix form. Within look-up table 68 are three columns 69,
70, and 71 which correspond to the electrical device con-
nected at one end of connector 34, the electrical device
connected at the other end of connector 34, and distinguish-
ing characteristics between otherwise like-identified electri-
cal devices, respectively.

For the connector shown in FIG. 2 bearing the indicia
“J430-T212”, the first alpha-numeric character “J” of first
indicia 63 corresponds to the ignition system as represented
by look-up table 68. The second alpha-numeric character
“4” corresponds to the electronic ignition as represented in
column 69 of look-up table 68. The third alpha-numeric
character “3” corresponds to an alarm indicator as repre-
sented in column 70 of look-up table 68. The fourth alpha-
numeric character “0” corresponds to the particular alarm
indicator among other like alarm indicators as represented in
column 71 of look-up table 68. The specific alpha-numeric
characters “T212” of second indicia 65 i1dentify the electrical
connection along terminal strip 38 to which connector 34 is

“electrically connected. As such, the electrical circuit for a

connector 34 bearing the alpha-numeric indicia “J430-
T212” 1s established even though the electrical devices are
separated by terminal strips.

Similar look-up tables 72, 74, 76 and 78 are also shown
in FIG. 4 and which represent other electrical systems
corresponding to the first alpha-numerical character of first
indicia 63. For example in look-up table 72, the alpha-
numeric character “P” corresponds to the power system. In
look-up table 74, the alpha-numeric character “D” corre-
sponds to the data link system. In look-up table 76, the
alpha-numeric character “M” corresponds to the module
system. In look-up table 78, the alpha-numeric character
“A” corresponds to the actuator system. Within each of the
look-up tables 68, 72, 74, 76 and 78, the second alpha-
numeric character represents a first electrical device (e.g.,
“source 17, “source”, “1st module” and “source of control”),
the third alpha-numeric character represents a second elec-
trical device (e.g., “source 2”, “destination”, “2nd module”
and “controlled parameter”), and the fourth alpha-numeric
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character distinguishes between connectors electrically con-
nected between like electrical devices.

As another example, for the connector shown in FIG. 3
bearing the indicia “A220”, the first alpha-numeric character
“A” of indicia 67 corresponds to the electrical actuator

system as represented by look-up table 78. The second
alpha-numeric character “2” of indicia 67 corresponds to the
status control device as represented in column 79 of look-up
table 78. The third alpha-numeric character “2” of indicia 67
corresponds to the fuel shut-off device (i.e., gas shut off
valve) as represented in column 80 of look-up table 78. The
fourth alpha-numeric character “0” of indicia 67 corre-
sponds to the particular fuel shut-off device (device no. 1)
and distinguishes that device from a number of like fuel
shut-off devices.

Additionally, the indicia “T260”, “T261” and “T262”
identify the connection junctions or terminal strip numbers
of the one or more connection junctions interposed between
electrical devices. In this specific embodiment, the specific
alpha-numeric characters “T260”, “T261” and “T262” of
indicia 73 identify the electrical connections along terminal
strips 38 and 40 to which connector 36 is electrically
connected. As such, the electrical circuit for a connector 36
bearing the alpha-numeric indicia “A220-T262” 1s estab-
lished even though the electrical devices are separated by
terminal strips. ' '

Referring now to FIG. §, other alpha-numeric indicia for

use with connectors 34 and 36 of circuit diagram 20 are
shown. For example, table 78 lists the various connectors
associated with the EIS remote control panel, (e.g. A220-
T260, A220-T261. . . $271-T206, and S271-T207) while
table 80 lists the various connectors associated with the EIS
panel for a governor hamess (e.g., C876-T257, C876-T258.
.. §270-T206 and S270-T207). In each instance, the circuit
connections for the connector are fully described by the first
and second alpha-numeric indicia without resort to a sepa-
rate and complex wiring diagram.

The benefits of the present engine wiring system are
apparent when considering a wiring schematic having a
thousand or more separate electrical connectors. The present
system is easily adapted to even more complex systems
simply by expanding the number of look-up tables or the
number of electrical devices within the look-up tables. For
example, ten electrical systems corresponding to ten look-up
tables with each look-up table having ten electrical devices
per column would fully describe 10,000 different electrical
connectors.

Other benefits include time-saving diagnostics. For
example, by repeating the identification marker continually
along the length of the electrical connector, an open circuit
is easily diagnosed and repaired. By merely locating the
broken wire, the identification marker is readily located and
the circuit known without reference to a wiring diagram.
After locating a broken wire, the source, destination and
function of the broken wire are easily determuned merely by
referring to the proper look-up table, rather than by search-
ing through a lengthy and complex wiring schematic. As
such, the broken wire immediately conveys the effect the
break has on overall system operation and, based on the
effect, the immediacy of the required repair.

The present invention can also be adapted for use with
computer based diagnostics. For example, the connectors
can be marked with computer readable indicia, for example
optical bar codes. A bar code reading device can read the bar
code directly into computer memory where it can be elec-
tronically compared with look-up tables that are also in
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computer memory. The electrical system and device con-
nections for the connector can then be displayed for rapid
installation and/or diagnostics. Further, additional informa-
tion in computer memory associated with the electrical
circuit can be displayed for diagnostics, such as the etfect a
broken wire has on system operation and the immediacy of
the required repair; i.e., whether to immediately perform a
costly system shut-down or wait to perform the repair during

scheduled maintenance.
We claim;

1. A wiring system for use with an engine or power
module having a number of electrical systems, the wiring
system comprising:

a first electrical device of an electrical system;

a second electrical device of said electrical system; and

an electrical connector connected between said first and
said second electrical devices to define an electrical
circuit, said electrical connector including first indicia
identifying said electrical circuit;

said first indicia including a first indicium corresponding

to said electrical system, a second indicium corre-
sponding to said first electrical device and a third
indicium corresponding to said second -electrical
device.

2. The wiring system of claim 1, wherein said first indicia
are alpha-numeric indicia identifying said electrical circuit,
said alpha-numeric indicia including a first alpha-numeric
indicium corresponding to said electrical system, a second
alpha-numeric indicium corresponding to said first electrical
device and a third alpha-numeric indicium corresponding to
said second electrical device.

3. The wiring system of claim 2, and further comprising:

~ a third electrical device of said electrical system, said
third electrical device being substantially the same as
said second electrical device;

wherein said first alpha-numeric indicia includes a fourth
alpha-numeric indicium distinguishing said second
electrical device from said third electrical device.

4. The wiring system of claim 2, wherein said first
alpha-numeric indicia are repeated along the length of said
electrical connector.

5. The wiring system of claim 2, wherein said electrical
connector further comprises:

a wire core having a terminal at each end;

an insulative jacket extending between said terminals and
surrounding said wire core; and

an identification marker attached to said insulative jacket,
said identification marker having said first alpha-nu-
meric indicia printed thereon.

6. The wiring system of claim 5, wherein said identifica-
tion marker is integral with said insulative jacket and said
first alpha-numeric indicia is printed on said insulative
jacket.

7. The wiring system of claim S, wherein said identifica-
tion marker is constructed of plastic and heat-shrunk onto
said insulative jacket.

8. The wiring system of claim 2, wherein one of said
electrical devices is a connection junction including a ter-
minal and said electrical connector includes second alpha-
numeric indicia identifying said terminal.

9. The wiring system of claim 8, wherein said second
alpha-numeric indicia are disposed adjacent to said first
alpha-numeric indicia.

10. The wiring system of claim 8, wherein said electrical
connector further comprises:

a number of connector elements, each of said connector
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elements including a wire core having a terminal at 14. The wiring system of claim 11, wherein said connec-
each end and a first insulative jacket extending between tion terminal includes alpha-numeric indicia identifying said
said terminals and surrounding said wire core; connection terminal and said second alpha-numeric indicia
a second insulative jacket surrounding said number of corresponds to said alpha-numeric indicia identifying said
connector elements and extending to near said termi- ° connection terminal.
nals; 15. The wiring system of claim 14, wherein said second
each of said connector elements further including a first alpha-numeric indicia are disposed adjacent to said first
identification marker attached to said first insulative alpha-numeric indicia.
jacket and exposed between said second insulative 16. The wiring system of claim 15, wherein said first and
jacket and said terminal, said first identification marker '° said second alpha-numeric indicia are repeated along the
having said second alpha-numeric indicia printed lengths of each of said first and said second electrical
thereon; and connectors.
a second identification marker attached to said second 17. The wiring system of claim 11, wherein each of said

insulative jacket, said second identification marker 15 first and said second electrical connectors further comprises:
having said first alpha-numeric indicia printed thereon. a wire core having a terminal at each end;
11. A wiring system for use with an engine or power
module having a number of electrical systems, the wiring
system comprising: |

an insulative jacket extending between said terminals and
surrounding said wire core; and

an identification marker attached to said insulative jacket,

a first electrical device of an electrical system; 20 said identification marker having said first and said

a second electrical device of said electrical system:; second alpha-numeric indicia printed thereon.

a connection junction of said electrical system, said 18. The wiring system of claim 17, wherein said identi-
connection junction including a connection terminal fication marker is integral with said insulative jacket and
corresponding to said first and said second electrical said first alpha-numeric indicia is printed on said insulative
devices; and 25 jacket.

a first electrical connector connected between said first 19. The wiring system of claim 17, wherein said identi-
electrical device and said connection terminal and a fication marker is constructed of plastic and heat-shrunk
second electrical connector connected between said onto said insulative jacket.
connection terminal and said second electrical device to 20. The wiring system of claim 11, wherein said electrical
define an electrical circuit; 30 connector further comprises:

said first electrical connector and said second electrical a number of connector elements, each of said connector
connector each including first indicia identifying said elements including a wire core having a terminal at
electrical circuit and second indicia identifying said each end and a first mnsulative jacket extending between
connection terminal. \s said terminals and surrounding said wire core;

12. The wiring system of claim 11, wherein said first a second insulative jacket surrounding said number of
indicia are alpha-numeric indicia including a first alpha- connector elements and extending to near said termi-
numeric indicium corresponding to said electrical system, a nals; |
second alpha-numeric indicium corresponding to said first each of said connector elements further including a first
electrical device and a third alpha-numeric indicium corre- 40 1dentification marker attached to said first insulative
sponding to said second electrical device. jacket and exposed between said second insulative
- 13. The wiring system of claim 12, and further compris- jacket and said terminal, said first identification marker
ing: | | having said second alpha-numeric indicia printed

a third electrical device of said electrical system, said thereon; and
third electrical device being substantially the same as 45 a second identification marker attached to said second
said second electrical device; insulative jacket, said second identification marker

wherein said first alpha-numeric indicia includes a fourth having said first alpha-numeric indicia printed thereon.

alpha-numeric indicium distinguishing said second
electrical device from said third electrical device. L N
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